Flexible Endoscopic Zenker's Diverticulotomy Using Needle Knife  by Tang, S-J
Flexible Endoscopic Zenker’s Diverticulotomy Using Needle Knife
S-J Tang, University of Mississippi Medical Center, MS, USA
r 2013 Elsevier GmbH.
Received 20 August 2012; Revision submitted 13 November 2012; Accepted 13 November 2012
Abstract
Zenker’s diverticulum (ZD) is the posterior pulsion diverticulum below the esophageal introitus through or above the
cricopharyngeal muscle, and it is associated with a prominent cricopharyngeal bar. ZD can cause dysphagia, regurgitation of
undigested food, cough, and aspiration of food particles. During endoscopy, ZD often creates difﬁculty in esophageal
intubation. Flexible endoscopic treatment for ZD focuses on releasing the cricopharyngeal spasm by performing diverti-
culotomy on the septum. The aim of any endoscopic intervention is to reduce the septum, to relieve the cricopharyngeal
spasm, and to increase the Zenker’s esophageal diameter. The video of this article describes preprocedural evaluation,
endoscopic techniques in diverticulotomy using needle knife, postprocedural care, and complications. This article is part of
an expert video encyclopedia.
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Video Related to this Article
Materials
• Endoscope: TJF-Q180V and TJF-160; Olympus, Tokyo,
Japan.
• Banding device cap: Six Shooters; Cook Medical, Winston-
Salem, NC, USA.
• Needle knife: HPC-3; Cook Medical, Winston-Salem, NC,
USA.
• Generator: ERBE ICC 200/350; Tu¨bingen, Germany.
Background and Endoscopic Procedure
Zenker’s diverticulum (ZD) is the protrusion of pharyngeal
mucosa through the posterior wall of the pharynx, limited
inferiorly by the cricopharyngeal muscle and laterally by the
thyropharyngeal muscle. Bilateral ZD is very rare. ZD probably
results from increased intralumenal pressures secondary to
cricopharyngeal spasm. Posttraumatic pseudo-ZD has been
reported. ZD can cause dysphagia, regurgitation of undigested
food, cough, and aspiration of food particles. During en-
doscopy, ZD often creates difﬁculty in esophageal intubation.
For symptomatic ZD, the traditional surgery is transcervical
diverticulectomy and cricopharyngeal myotomy. Otolaryn-
gologists have adopted a rigid endoscopic stapler-assisted
diverticulotomy (ESD) and carbon dioxide laser endoscopic
diverticulotomy. However, a small but signiﬁcant patient
population is unable to accommodate the rigid laryngoscope
due to anatomic limitations. Owing to the size of the stapler’s
anvil, ESD is best suited for medium-sized ZD, usually 3–6 cm
in size. Current endoscopic staplers used for ESD routinely
leave a residual pouch of 1.5 cm when unmodiﬁed.
Flexible endoscopic treatment for ZD focuses on releasing
the cricopharyngeal spasm by performing diverticulotomy on
the septum. With a ﬂexible endoscope, expert endoscopists
approach ZD by dissecting the cricopharyngeal bar and sep-
tum using a needle knife or argon plasma coagulation without
stapling. These sutureless techniques, however, have gained
limited popularity because of the small risk of perforation.
Endoclip-assisted diverticulotomy has been described. In ex-
pert hands, ﬂexible endoscopic diverticulotomy appears to be
safe and effective. Flexible endoscopic approach is optimal for:
(1) small to moderate-sized ZD, (2) symptomatic residual or
recurrent ZD that needs near complete septum dissection, and
(3) stepwise dissection during multiple sessions in patients
with larger ZD who prefer ﬂexible endoscopic diverticulotomy.
The most sensitive procedure to diagnose and evaluate ZD
is a barium swallow. Based on the author’s experience, the
onset and severity of symptoms correlate loosely with the size
of the ZD. The main culprit is cricopharyngeal spasms and the
mechanical obstruction into the anterior esophageal lumen by
the septum. The aim of any endoscopic intervention is to
reduce the septum, relieve the cricopharyngeal spasms, and
increase the Zenker’s esophageal (ZE) diameter. ZE diameter
is deﬁned as the narrowed esophageal lumen due to the
presence of the diverticulum and cricopharyngeal bar. After
diverticulotomy, the craniocaudal size of the ZD should not
change as in diverticulectomy, because only the septum is
dissected.
Procedure Setup and Techniques
Endotracheal intubation is optimal but cost is often a limiting
factor. At the discretion of the endoscopist and patient’s
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comorbid conditions, a dose of prophylactic antibiotic can be
given. The author prefers to perform a diagnostic upper en-
doscopy ﬁrst by using a diagnostic gastroscope and further
evaluating the ZD anatomy and guiding nasogastric (NG)
feeding tube placement. Unguided NG passage tends to be
difﬁcult and is associated with a small risk of injury within the
ZD. The placed NG tube straightens the esophageal lumen at
the level of ZD and better exposes the cricopharyngeal bar for
endoscopic dissection. The author prefers a cap-ﬁtted method
for ZD treatment by ﬁtting a banding device cap (Six
Shooters; Cook Medical, Winston-Salem, NC, USA) at the tip
of the endoscope. This cap is clear and transparent and it can
be reused after proper reprocessing. The ﬁtted cap provides
optimal view of the bar for dissection and protects normal
surrounding mucosa. With the NG tube in place, the cap-ﬁtted
endoscope should be easily advanced through the esophageal
introitus. The prominent cricopharyngeal bar can be seen
between the diverticulum and esophageal lumen. Before
diverticulotomy, it is generally difﬁcult or even infeasible to
advance the cap-ﬁtted endoscope beyond the ZD level into the
distal esophagus, and this maneuver is not recommended.
Before reinserting the endoscope again, the author prefers
inserting the endoscopic needle knife (HPC-3; Cook Medical,
NC, USA) and shaping the tip of needle-knife catheter so the
catheter tip is pointing close to the center within the ﬁtted cap.
With pure coagulation current at a setting of 25 W (ERBE ICC
200/350; Tu¨bingen, Germany), the center point on the bar is
marked by the needle knife. Vertical diverticulotomy is per-
formed stepwise by gently changing endoscope tip deﬂection
and rotating the shaft of the endoscope. Dissection of the
circular muscle ﬁbers can clearly be seen and all efforts should
be focused on maintaining the dissection at midline. Grad-
ually, the septum is dissected close to the bottom to ensure
adequate drainage. It is recommended that several millimeters
of the septum be left undissected to minimize perforation risk.
Close to the end of diverticulotomy, the author prefers per-
forming some ‘ﬁne’ dissection or ‘sculpturing’ on the partially
dissected septum after removing the ﬁtted cap. During diver-
ticulotomy, a small amount of the circular muscle ﬁbers and
tissues are inevitably dissected bluntly by the slow-moving
ﬁtted cap and endoscope. Experience has shown that this does
not increase the bleeding risk. In fact, the overall diverticu-
lotomy-associated bleeding risk is very low. In the completion
of the procedure, the endoscope should be easily advanced
through the treated cricopharyngeal bar into the esophagus
without much resistance. The NG feeding tube can be left in
place for subsequent enteral feeding if early complications
develop.
Postprocedural Care
After endoscopic diverticulotomy, the patient is generally ad-
mitted overnight for observation. The author routinely
evaluates the patient 5–6 h after endotherapy. If the patient
remains asymptomatic other than mild throat pain, the NG
tube is removed. Full liquid diet is started immediately, fol-
lowed by mechanical soft diet the next day. The patient can be
discharged the next day. The mild throat pain may last for
several days. The patient usually enjoys immediate and near
complete symptomatic relief after the procedure.
If the patient develops severe neck pain or other symptoms
and signs suggestive of perforation, antibiotics should be
started immediately, and CT scan of the neck and chest is
performed to conﬁrm the diagnosis. These patients generally
can be managed conservatively without surgery. The previ-
ously placed NG tube can be used for enteral nutrition. An-
other NG feeding placement should not be attempted if the
old NG tube is inadvertently removed or dislodged.
After successful diverticulotomy, although free from
esophageal symptoms, many patients have small or residual
septa on follow-up barium swallow. These residual septa are
from the unablated septal tissue from the bilateral walls and
scar tissues in the middle. During the healing process, scarring
or ﬁbrosis reconnected or ‘created’ these septa despite initial
near complete septum dissection.
If the esophageal symptoms are incompletely relieved or
recur after ﬂexible endoscopic diverticulotomy, a barium
swallow study is recommended to evaluate the residual ZD
and swallowing function. Repeat ﬂexible endoscopic diverti-
culotomy can be performed to treat the residual or recurrent
symptoms.
Key Learning Points/Tips and Tricks
• Flexible endoscopic treatment for ZD focuses on releasing
the cricopharyngeal spasm by performing diverticulotomy
on the septum.
• In expert hands, ﬂexible endoscopic diverticulotomy ap-
pears to be safe and effective.
• Flexible endoscopic approach is optimal for:
– Small to moderate-sized ZD.
– Symptomatic residual or recurrent ZD that needs near
complete septum dissection.
– Stepwise dissection during multiple sessions in patients
with larger ZD who prefer ﬂexible endoscopic
diverticulotomy.
• The most sensitive procedure to diagnose and evaluate ZD
is a barium swallow.
• The aim of any endoscopic intervention is to reduce the
septum, to relieve the cricopharyngeal spasms, and to in-
crease the Zenker’s esophageal diameter.
• Endotracheal intubation is optimal, but cost is often a
limiting factor.
• At the discretion of the endoscopist and patient’s comorbid
conditions, a dose of prophylactic antibiotic can be given.
• The NG tube straightens the esophageal lumen at the level
of ZD and better exposes the cricopharyngeal bar for
endoscopic dissection.
• A cap-ﬁtted method for ZD treatment is preferred. The
ﬁtted cap (Six Shooters; Cook Medical, NC, USA) provides
optimal view of the bar for dissection and protects normal
surrounding mucosa.
• Shaping the tip of needle-knife catheter so the catheter tip
is pointing close to the center within the ﬁtted cap.
• With pure coagulation current at a setting of 25 W, vertical
diverticulotomy is performed stepwise by gently changing
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endoscope tip deﬂection and rotating the shaft of the
endoscope.
• Dissection of the circular muscle ﬁbers can clearly be seen,
and all efforts should be focused on maintaining the dis-
section at midline.
• It is recommended that several millimeters of the septum
are left undissected to minimize perforation risk.
• Close to the end of diverticulotomy, the author prefers
performing some ‘ﬁne’ dissection or ‘sculpturing’ on the
partially dissected septum after removing the ﬁtted cap.
• At the completion of the procedure, the endoscope should
be easily advanced through the treated cricopharyngeal bar
into the esophagus without much resistance.
• After endoscopic diverticulotomy, the patient is generally
admitted overnight for observation.
• If the patient remains asymptomatic other than mild throat
pain, full liquid diet is started immediately, followed by
mechanical soft diet the next day.
• Repeat ﬂexible endoscopic diverticulotomy can be per-
formed to treat the residual or recurrent symptoms.
Complications and Risk Factors
Pain, perforation, and bleeding.
Alternatives
• Flexible endoscopic diverticulotomy using argon plasma
coagulation with cap or diverticuloscope assistance.
• Rigid ESD, carbon dioxide laser endoscopic diverticu-
lotomy, and harmonic diverticulostomy.
• Surgical transcervical diverticulectomy and cricopharyngeal
myotomy.
Scripted Voiceover
Time
(min:sec)
Voiceover text
00:04 Zenker’s diverticulum is the posterior pulsion diverticulum
below the esophageal introitus through or above the
cricopharyngeal muscle.
00:17 The diverticulum is associated with a prominent
cricopharyngeal bar.
00:21 On this contrast swallow study, the contrast accumulates
in the Zenker’s diverticulum and regurgitates upward
leading to aspiration, cough, and dysphagia.
00:42 During endoscopy, the Zenker’s diverticulum often creates
difﬁculty in esophageal intubation.
00:54 Flexible endoscopic treatment for Zenker’s diverticulum
focuses on releasing the cricopharyngeal spasm by
performing diverticulotomy on the septum.
01:08 The aim of any endoscopic intervention is to reduce the
septum, relieve the cricopharyngeal spasm, and to
increase the Zenker esophageal diameter.
01:25 A diagnostic upper endoscopy is being performed to
evaluate the diverticular anatomy and to guide
nasogastric (NG) feeding tube placement.
01:38 Unguided NG passage tends to be difﬁcult and is
associated with a small risk of injury within the
diverticulum.
01:51 After a banding device cap is adapted at the tip of the
endoscope,
01:58 the needle knife is inserted through the endoscopic
channel and we are shaping the tip of the needle knife
catheter so the catheter tip is pointing close to the center
within the ﬁtted cap.
02:13 The ﬁtted cap provides optimal view of the bar for
dissection and protects normal surrounding
mucosa.
02:26 With pure coagulation current at a setting of 25 W, the
center point on the bar is marked by the needle knife.
02:40 Vertical diverticulotomy is performed stepwise by gently
changing the endoscope tip deﬂection and rotating the
shaft of the endoscope.
02:57 We are dissecting the diverticular side of the
cricopharyngeal bar.
03:06 During diverticulotomy, a small amount of the circular
muscle ﬁbers and tissues are inevitably dissected bluntly
by the slow moving ﬁtted cap and endoscope.
03:23 In our experience, this does not increase the bleeding risk.
03:31 Gradually, the septum is dissected close to the bottom to
ensure adequate drainage.
03:41 It is recommended that several millimeters of the septum
are left un-dissected to minimize perforation risk.
03:53 The overall diverticulotomy associated bleeding risk is
very low.
04:02 Dissection of the circular muscle ﬁbers can clearly be seen
and all efforts should be focused on maintaining the
dissection at midline.
05:02 Close to the end of diverticulotomy, we prefer performing
some ‘‘ﬁne’’ dissection or ‘‘sculpturing’’ on the partially
dissected septum after removing the ﬁtted cap.
05:18 On completion of the procedure, the endoscope should be
easily advanced through the treated cricopharyngeal bar
into the esophagus, without much resistance.
05:59 On the diverticular side, some ‘‘touch up’’ dissection is
being performed.
06:08 The nasogastric feeding tube can be left in place for
subsequent enteral feeding if early complication
develops.
06:19 After diverticulotomy, we generally admit the patient
overnight for observation.
06:29 Full liquid diet can be started 6 h after endotherapy if the
patient only complains of mild throat pain.
06:38 This is another case of symptomatic Zenker’s
diverticulum.
06:45 The patient failed surgical treatment.
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06:51 We can clearly see a small residual diverticulum.
07:00 With the cap ﬁtted method, the residual cricopharyngeal
bar can easily be seen.
07:07 Using an endoscopic needle knife, the septum is gradually
being dissected at midline.
07:14 Bilateral Zenker’s diverticula are very rare.
07:30 Two diverticula and two prominent cricopharyngeal bars
can easily be seen.
07:49 This unique case can also be treated with ﬂexible
endoscopic diverticulotomy using a needle knife.
08:00 Two cricopharyngeal bars are treated in the same session.
08:05 Thank you for your attention.
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